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mmmcrMM] 

MBXf/Xt&BB&BMJM £ St t £PIf*<0 'J f"? 

[fif*il2] Jni^ffi&l^/X«2»E£ftaig#\ 1 
0 0 — 200 "C^o^JEBUTO^ £ 0 . 5 — 2 4 b# 

ig#frr & «> wt* * i *: * w« t-r & m &m 1 ^tettt 

?B— 2 0 0 °C^O 1 torrJElT<0*0i * 0 . 5 ~ 2 4 B*BI 
fiifirt" 4 4> »T * £ i fc * ftflt b -th WM 1 fc£««0 

[ii*JH4 ] y f-?A»!teSHHfc2ft* . 10 0-2 
0 0 !C3&>p*StfflSlT««JB * 0 . 5-24 B#r B 1f*» L 

fcft, *iafifc«3irsri&s^t:^*(A) it* 

( fi t fltett (A) tz^m^z. & ft^Hrc* 
) 

c 11*11 5 ] y ? asb^kemhii * . 2 0 

0 iCjJpo 1 torrJilT<?)#L16£ 0 . 5 — 24 B#P^f«}# Lfc 

a. *iKt=««Tfr8K^^!tii(A) ta^r* c: t 
afc-t* u f-^A -<ji«iMBBBm^iBa*i£. ( fi 

"t 4 d t & -TSIf^JB 1-5 COV ^-rtL*Hc|£ttcD 

[ it *ii 7 ] jiflR«!aat^/xi4«E oaisoa, 
ft^ft (a) ± wffiigtf . m&- 

3 O'ClilT^'JlSJHMT-riT^ix-g) ~ b *Wmb "f 4 

&zk zwmb -t&mHiTn 1 - 1 co^-rtitHzmmn u 
[ ift&B 9 ] y A3S?#£J«BHt;!fto\ A^rux t 

1 -8 <7)v ^-f»u&»fc:iE»<o y f-^A-<JcWtJBjES*m 

[ if *ir io] y ^j^vtivmmmmmm®. 

**!R*1M hb LT«3lpfriKHt^*(A)*a^-* 



4. ) 

[if*ii 1 1 ] v-hij^ytfywummm^wm®. 

1 0 0—20 0T;a*^dK£EJaT<>5ttJB 
£0. 5-2 4B#raf£f#-r& l It(.C<}: *)'fifr>tl%>Zb* 
ttflk k-t&m&R 1 0 fc£tt<o 'J -i^«MffliEffi 

i tmm 12] ym-immm^mmm 

o. 5— 2 4mmm$-tz>zbi l zz:y)'fthixz>zb*m 
®Lb~tz>m im i o {ztm<o v^j±-<mMmmm 

iwm. i 3 ] fc£*(A) ##*m^*fs.y ( '/x 

-rsif^iii — 1 2«v^-r^*Hciatgwy-?-^Aiii^ 

[fl^ili 4] tt-£*(A)#\ sex, yy, at*, r 
y^y. mm. bseh, -ti^y. t-/wp, ^vjpl % 

1 3 OV vftlfrkSSMO y f"^ A ~^«ffiMiEffiW40 
Itmm 1 5 ] flteft(A)#, ^nlft LTS 

fc -tin^m 1-14 ^u^^Hcieroo y f-^A-^ 
imsm i 6 ] fls^BKA) «E&i*«. y f^Aii 

ASHMBHifc*f LT 0 . 1-10 * ;1-%T* S^fcJS 
Sk 5 W*IB 1 - 1 5 C0V ^-rtL^tlEttcO 'Jf7A2 

[ ft 3KB 17] y ^ ^ Aa^JS^t^t^f l , jp» 

lt^(A) Lfc 'J A-i>^fiffljEIE«W. 

4. ) 

[ ffc&g 1 8 ] JP^MJl^'/Xfi^ffi^ilX?!^, 
1 0 0 — 2 00 °C^O^i£Eiy.T<7)^Sr 0 . 5 — 24 
<>^T* 6It t-rSfl*H 1 7 

[it *ii 1 9 ] mmmmxf/xteffiBi&wxmtiK 

MS— 2 0 0 °C*>-> 1 torrtTF<7):RJl S 0 . 5 — 2 4 B$ 

pa«»-T4 & ; t &w^t-r 1 7 ce 
tgtfo y f - ^ a - &*?ffiffliEfi&*m . 

2 o ] ymj*m&&$imfm* .100- 
200 ^t>^±m±.vxr<r>Amrz' 0 . 5—24 m^mms 
Ltzik, ymmzmt^mwk&mtizm&htz 
a L-Ldtmimmmum, ( fa utism w txm&Ms 

[it 3331 2 1 ] 1; f-^AjBB^wwisfts , sat- 2 
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0 0 °C£o 1 torriilT^ttffit" 0 . 5 — 24 Bf PalfSft L 

7i<mmzom^m^t^m (a) ^m-s- ttz y 

a -&«MiEfii*m. ( ffl U-ft-^JBa (A) ttWfitstttt 

if- 3 0°cmTOK«»HMTTif £ b ZWi&b 
■$-*3WSBi 7 — 2 2«v^-Wu6»t=Btt«Uf-^-JJc 

[ ft*« 2 4] u ^ A v y #>B£lLfe*®<0!f«S 

1 b iz x *} . mmymm^t^mm y f- 

[ 11*11 2 5] V f7A?>-*>IfflfflOfta« 
#tR^|^^\ 10 0-2 0 0°CA-o^:«J±lilT«tt« 
SrO. 5~2 4#IH«f^4£fcfc±9lT;toh.4£fcS' 

-r^if^ii 2 4 tattoo ij^^a -<jc«ftffljES 

tm. 

S*S— 2 0 0*C*>O 1 torrlilTcO^J^ 
0. 5~2 4BfflfiH^5£fcfcJ:9fT;tah.4£i:£« 
Sfci- 2 4 fciHSfc) U f^A-JKWfiffljEKW 

tm# Liz y ^ a zj^mmwrnm. ( fsut^ 

[If*If2 8] fl^HKA)* 1 , ##WF*t«tf/:X 

-rsii^i 7-2 7^v^-r^HcieKoy^ r >A-^ 

WftffllESWB. 

[ft*ii2 9] mm. y>\ mm. r 

y+^y. mm. mm. -tuy. ^fjviv. y- y m. m. 

7€m^-th^mx'hhc\ b zw&b-t&imm 1 7- 

0 ] ik$mm&. ^f^If^: lts 

fc -f -6 If *H 17 — 29 ^iVl*»fciBtt^ 'J 

[lf*IJ|3 1] ft^ft(A)Offi^f^, 'Jf7ASf 
AlHWEftfcW LT 0 . 1-20 ^)V%X'h &c\b*n 

mb~t&m%mi 7-3 o^mmzimm^^ 



1 tmm 32] y f^Aa^«i«^ , x t ^ 

feSclfc^iRHtt-rSit^Jll 7-3 lwrtifrlizM 

[n*jR3 3 ] y*^3TOtt«wi3flw^ jt^ H B B x 
111 7— 3 2<7)\ l ^nfAztmnvj~Tyj±-<!K i mmiE 

[ff*>f 3 4 ] mjtmiiK A U T i „ V. Cr, F 
e , Li. Co. Ni, Cu, Zn. Mg, Ga. Zr 

j&»&=5:st&&»&i«»i* l ; b zmwib~t&msm3 3 tc 
taa«o y ^ A-?^«fiffliEgw«„ 

[ff^ 3 5 ] U-f-^AVy^^flMBBl^) B E TJtH 
ffiW^'0. 3—1. 5m*/gX*fo&c\b*mffi.b'tZ> 

mm 17-34 w^-rti*H;iBK^ y a - jjcki 

[ff 3 6 ] ff^II 17 — 35 CD^-ftlfrtiZmWlCO 
[ft 3 7 ] if 17 — 35 ay^-ftLMztm.^ 

[ if ^ 3 8 ] ms^isft w^nastm-c * * ; fc 
#m t -rs 1**11 3 7 clan*) y f^A-^ti. 

[0001] 
[0002] 

B5m{iy>S"i L<. iftW^L i CoOj(:iti-3T, l 
iNi0 2 . LiMn 2 0 4 4 fc"^JtKW^fffiT«JiWt=: 

*ia^. t v . tufa t os^M^'fa^ s p-ie 

[00 0 3] U^A- >/^HWbWt:fev^ 
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[0004] u+*7&vytfymttmiizt3\i^x\±mgam 

%& ! &%tlX^&. Miff. J.Electrochem.soc.,Vol.l4 
5, No. 8(1998)2726-2732Tii V ^2^yJiyWkMT> 
M n cr>—m* Ga^Crffli^ 5rflfijn*TiH& L?t i><50 
Electrochemical Society Proceedings Vo 
lume97-18. 494 X'teM n <r>— g|J£ C o "CBatLfc 0 . 8 

«y^A£tefflL£B#so>feST*&oT. JK»1ffi<79i: 

[0 0 0 5] V^^Uf-^A-iJ^ffifcltJl,-* 

##ft*rtiftiM ?)vmit<nmM&t Lxmmztixx 

•9. WiJijESffiftWSiiiiSjBSlUfcO. IEffiW4i(cM 
n*m««!lS6««0*S1MI*JlSairt-6 k V*-5!fc8lif fc«t 

[0006] hi 6T\ #ffffi3 024 63 6^-m.X 

hitxm^&Zbtzk 0Wil«fttl*!LhS:H-5fefc LT^ 

^SffifflL^-mtrifesSrv^ k^. WcJnxMS 
-trXCO^iai-ftat/rJX hT-y 7°CDfflM%1&t 4 £ i: fc=Sr 
[0 0 07] 4fc, 'Jf-^A^^JRK^ii^JRC 

a * Wft£*^«f ■'S'WWJKfcK^ § fLT ^ S 4* s ^ 
[0 0 08] 

hX U f^AMMlft»«ffl 



[0009] 

^mmxfc&c7)TKmmzm&. ^mm^mL^-t 

:*£wt;:ijvvn±i!?&, 7k*mmLxmmmM7i<. (mm 
?m^t7i<.tt?k a^sts^^ Lxmm) zom lx 

A3BB^I*ft»9*£-fci3Vvt i> ST«3£ * . MEL 
ytw- y^/HMbftk v^2*r?yi]ymtmkx 

Wtt 3fi«»af 1,14^-5 k LT# ^ Oftffittflkftftv 

[ooio] y f -/A - -y ^/HtftJ M**^)!? 
#4 fc , p H I4§fii^»[4 1 . & fc . 'J 

JMttfe*ilfl3HJ^ jJ-^jWROJaS^T^i £ kT"«m 

*&tfWztix^z>ktm%ti&, mwiz4if&Lfz7m 

[ooii] Mirj^A-esiB^a^ftTt y^^A- 
v yivwimzmmmmk txmm itc y 

flflSt L fc««T3cSEfc#ft LTV^k«^S^x4 0 

[0012] iftJMaif^fia^LJtuf-^A^y^rvi! 

«jfitk-7Tf^e%sm R ^s.(j^-. wt, s^tgT 
fcti v ^xmmwAmmmm^Am t * o , m^&w 

HfcJ:4®fir , ggP^'ftKJC&§[#^-rk#x.^n, 
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x.tz, 

[0013] ^wnmz. v^i?*um&&mwnutonm 
wmzm&t&umjMt . wummz x 'ommzti 
tz mmmmtmmi 4l<*v nz x x mm l 

fA^m^b. Mim'&tf&WZtt&ZbZ&liiL. * 

%m^m-uzm.^tz. mmcom^^mn. mm 
mmi&T^^Mt^mxhMi x *muz& 
wcti. mm<nh^m^m±^-rfznbizm^-t^m^ 

z b h . 

[ 0 0 1 4 ] SP%, **ftn|Jc05Btt» TIB ( 1 ) — ( 3 

8) isrr*. 

( i ) y^A^^agHtw^u inawsiat^/ 

( 2 ) JrtRWHKV/XlijMBiraxS* 1 . 10 0-2 
0 0 'C*^o^mEiilT<7)ttffi £ 0 . 5-24 B?HSIffifH- 

[0015] ( 3 ) JPi!«&t>'/X{iMJ±^Xg 
#>\ 2 0 0 °Ct^ 1 torrJ^TO^® & 0 . 5 — 2 

4i^lBflMW*t><?3'C&*ifcSr«P«i:'^-«±ie ( 1 ) 

( 4 ) 'J ^ AjB^BBS-ftiftr* s 10 0-200W 

»(A)idwi!ifc«ptt&-#.iS'ft:^wcft4. ) 

{ 5 ) y^AjgMSlHt*^ SS— 2 0 0 6 C^o 
ltorrIilT^«FJ^0. 5~2 4l3IBfiH5LfcSL 

y ^ a zj>cwftffljE«*m^«8e*ffi o ( ffl 

*»«i:^-4JjE ( i ) - ( 5 ) «vY***u&»fciafcoy 
[ooi6] ( 7 ) nmmm//x\tmKmwTM<^ 
jS- 3 o°cvAT<vmmm%Tx'ijhti%> zt^mt 



(8) yf-^AWttoSHHBft* 1 * Xh°*;Hijt&L< 
fiWKffiitfc toy f-^^tfyiiflsftrc** ; t £ 
Wak-TSJje ( 1 ) - ( 7 ) »v^m*»fc:aBtt«Uf- 

^ a - ijcwsffl jEStmoK&frife . 

[0017] ( 9 ) 'J l-V&jm&BBMtifotf* ttik 
y ^A^ytfygMT-ifc ®fc-r&_t 

ib ( i ) — ( s ) ^^-rtiMzmm^vi-^^-ZiXmm 

(10) y^^A-7y^>|gM^H«tJilPR#7f<^|^ 

-»M N f: U -C ffiUSf "reE=Sr-f b-^f*l < A) £i!-£nT£ i 1 J: 
D , SI*i®(:^ft(A) Z b t 

■t&v^ij j±-<mmmiEmtt® cowm.-%& . ( ffl ut 
^Si(A)ii«i!icWttS-9-iSfl:^lirrft4. ) 

(11) 'J f ^A7y^>i«Miftf *coi 
1 0 0 — 2 0 0°C^O^mJBilT««ffi£- 0 . 5 

- 2 4 iSWfitJW-* i 1 1 X K> ^ii^ i b * %m b -t 
4JJE (10) fclE»«U^^A-JJ«||ffljE«tm<?5 

[0018] (12) >j ^ly^ytfyMimmmcom 

W&Mfccoffi&tf^ lfi-2 0 0°C^O 1 torrtlTcO^ 
JBfcO. 5-2 4B#P B WWt--l.it(C = fcDfi : ^ni>^^ 

tmifc-riJjE (io) (caE»<ouf-^j*-»«fiiffl 

(13) fl;-&flj(A)A«, #it*«^*fS.V/X«7rm^ 

^-y^^^h\t^mxhhz b ^mkb-thiM 

( l ) - ( l 2 ) £7)V^-m*H;fB»<5oyf-^A-i^«vfi 

[0019] (i4) \Y^mk)tK mm. y at 
m. ry^y. mm. mm, -tvy, ^mv, y y 

mKnjm^-th it^mxfo h z t *w®.b-fh±M 
( i ) — ( 1 3 ) cr)^-rtiMzmmcnu^Az.}xmm 

(is) fl:-&i»(A)*i. -^T-nM^i; Lxmm. mm. 

( l ) - ( l 4 ) wlKtrtzMBWV+y&z&Mfo 

[00 20] (16) tt&Mb)(7M-£m.tf. y f-^A 
*|fAiraMBftlc« 0 . 1 — 10 ^/P%T"£> S d fc 
Sr#Mfc-rS±IE ( 1 ) - ( 1 5 ) wrtLtrtzS&Rn 

d7) vi-'yM.mwikmmikmzttL. unmmmRxs 
/ximmmMTMzmLizm. mmmtkco ijf^Ai 

(a) sa-^-Lfc y f-^A-yttiffiffliEffitm. (ffl Lffl 

(is) ja^a&t^"/x(i:«j±^aig^\ loo- 
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200 -c^±%!±arco^mi o . 5-24 mmim 

i-4fc«*C*4itt»«ti-6_blE (17) fc£|fcO 

[0021] (19) siMas.t/'/'XfiMffiMaxe 

^?S— 2 0 0 °C*>0 1 torrJ^TcO^SsSr 0 . 5 — 2 

4vmm*tti><M&>&zb&mtk-t&±3i ( 1 

7) tiB«^)U^^ZJjcWBffljEBBm. 

(20) o -f-^j^m^mm^i , ioo-2oo°c 
a*o*affl2iT<o*airc o . 5-24 n*p B is» t Jt «, 
*i»Ki»sp»nB*ft^* (a) *a^L/s u f^Aa 

(21) 'J^Ajgff£SIM:^£. 001C4> 
OltorrlilTW^ffi-CO. 5-2 4l3lfflfiHSLfcflL ?K 

[0022] (22) sn»Mas.v'/x«±MJ±Miaig 

*»Sl"*-4ii:***«i:t-4±ie < 1 7 > - ( 2 1 ) CO 
(23) Mi^g&^VXtiMffiCTI^cOgL ft-^Hj 

(a) 0m&mT'r& t T<wmxm&. m&- 3 0 °c 
( 1 7 ) - ( 2 2 ) co^-ftiMzmmco u f-^Aiixt 

[0 0 2 3] (24) 'Jf>A7y*>itltiSI(* 

(25) yf^A7y^ylftft«i<?)fti«f*«| 

£#\ 10 0—20 OT^O^jEHTCOttJffiSr 0 . 5 

-24 HfflBsiH-* - k m^tih ; t 

S -LIE (24) fcBtt^'Jf-^A-JjcKfiffljEStm. 
[0024] (26) 'J f^A7>^>lftWB«ft 
a©**^!^*^', S?S— 2 0 0°C^o ltorrlilT^ 
JttfcO. 5~2 4 BSHfiiJW* <9fthti&Zb 

zmat-t&lM (24) (clE»«'j^^A-^«Mffl 

(27) v^^ytfyMimiwmwiz. 'Jf>A7 

y ArjjcwBffljEStm. ( fflutf^KA) jam 
«(;#tt^4^ 4 tenure* * . ) 

(28) flteflKA)**, Mtt?W/Xl^P 

( 1 7 ) - ( 2 7 ) wv^mawcsea^ 'J 

[00 2 5] (29) ft£»(A)j&*. SIR, u at 

7m^, saw. t/i^k 



( 1 7 ) - ( 2 8 ) «V^"«l3&H=3Btt<7))J^^Arj« 

(30) ft-aw/oa*. ^aM^i: tras. its. 

( 1 7 ) — ( 2 9 ) CO^-r^HCfBtEOUf-^A-^ 

[00 26] (31) ik&bWcrM&a&. U f-^A 
WaSASMMfciHJfctt U0. 1-20 =e >V%X'fo hc\b 
Wmt^&lM?. ( 1 7 ) - ( 3 0 ) <7)^m*»t=Ett 

(32) v ^M,m&±m,mimtK ^*)vw&%> l 
Sr#mk-r-i»±iE ( 1 7 ) - ( 3 1 ) mvftuMz&m 

[0027] (33) 'J f-^A*iJ&rowfc*j&*, 

±IE ( 1 7 ) - ( 3 2 ) cOV^-ftL*Hc|Ett^Uf->AX 

(34) mmtfi. Al, Ti. V. Cr. Fe, L 
i. Co. Ni, Cu, Zn, Mg, Ga, ZrK5: 

4S*»i5>afcr*L*ifc ftwafc-r*±ie (33) ^ia» 

[0 0 28] ( 3 5 ) ^^^yfjyMAYMcov^T 

Y&mtifV. 3-1. 5m2/gT*£ik£#^t 

-rs±iE ( 1 7 ) - ( 3 4 ) co^^-rtiMztmcou^ 
(36) ±ae ( 1 7 ) — ( 3 5 ) n\rritfp£3Bm?) v 

[00 29] (27) ±|E ( 1 7 ) — ( 3 5 ) COU-ftl 

(38) fifl^>as««36*aaffimT»6i t &^®t-r 

S±IE (37) fcfBRcOU^-^A-ifcWS. 
[0030] 

mm&mmcomm] ^muzauxn. yf>Ai» 
ft Lfca. immmco v ^^mm^mm-itmcommcr> 

W**M h [zWMrtffi&it-Smk) *»^-4 i fc 

aj fi, v^2±mw&mMimcommimikwmtz, 



(7) ^2002-50359 ( P2 0 0 2- 5 0 3 5 9 A) 



^w*^ *y fc*K-ft;^-f ■xyizmmhx&mmt 
mmm^zmM-f^mmymm^cnm&u) lx. ise 
^fno=5rAM^ ?t Ltzwrntf 

m-^^-y mizmmt,zmi±Lx\< >x i> «e 

^<C0J*^8 0 0—1 00 0 T^^ftiSK^jft^'i^ 

ft v «JS< -$N6 i k ^T'S . jffifcJ^&K&tf/XliJft 
(A) 100 — 200 "Cj&^^JEJ^T^ttffi* 0 . 5 

-2 4 BSsratJWiflisL ( b ) mmmm&v/xim 

EXmTMtf. MSl- 2 0 0 'Cfro 1 torrjaT0>tt»* 
it/XlZMEMMlzk Ofifra^Bttffit^-^^i; LT 

«>» ^ma^'/xiiMffiMa^j; oa^Lfc^jwa 

j6**H±£BBW L T 1 4 a £ fc ifih 4 cr>X\ mt &\ 

[0031] i/;, BUlB^aXga, fll£ft<A)05a£ 
jWRT-T 4 4 TOMlICiJUt Id . SHESfrfc&iB 

Six, ft^Hn(A) jMRsMTOfciSr* £ t ^ffi^jKftS £ 
i:flFST*4. LTiiSiatft»HSl> ffiC0 2 

0 °ClilT. i?4 L < JS - 3 0 iCJST, =t •)** t 

1^3X1 0-*$5t£EElT. ML<I±1 0" 5 MJ±m 

t, i "5** t<«i o-«st£EJ2rr?&*. 

[00 32] J&ffltZtSWZ r 'J^^A^^JRUtt 



ess. Ee^ffifp^s^^^iaR-f^-y WfcWi 
WC**ur±i^. tot, ffitft^i^n^JB 

[00 33 ] =3r£, *ffiBB(ctsv^TWfi(c«tt&-5-iS 

ttLxm-&-t&fzifX'$>tii$. *04te&b0m-&Bm0) 

4. 

[0034] 4fc«S?gfcfc4«cO'fb-^i^^iirr4i 

9tt&<r>ifiBmk&bti&. tztt^WztLXh, « 
MM^ffla fcWmS fiXLto 3Ssfu&»* 4 . , 

iz/K&mcozm^miz vtz i> <nx*h 4 . 
[0035] ^wmz&Y^xmv^hti&ik-smh) 1 1 

m-th^M^^-mxhh , xvmfmtzizm.m. y 

t LTSS. mm, «Stt»6SIft3*i.*5l«Sr< 1 1 IS 

tmtLK. sEmmsmmT^iz^^^h^xm 

4 jj-i'WffA ■ Kffi^«^fE#^^4PtW*^<t- 
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v\ m tdfft Uvfc^ftfc IrXiifflt? 

n>f srv— ;i^e). ruvaaMtc x?>-w a h'ts 
tit. iMMkizmz. lmximmmm^h^xim 

LX fc ft < . ifcfflsafcStfHfttSjh.* =fc 3 £ffitf>a£&n 

[0036] JJE-fc^H(«0ffiffl»4, 'J i-^A.W&&m 

0. 1-10^%, J;Dff*L<(il-5W%t'i) 
4 . tefflM#'^ < & 4 1 Jfe«^JIA«ffiT-r 4 ^Tifitt**ft 

%m< "TUtt*** 4 . y A^^MSM^ 
fL^-fk^U (A) £?£l=?$-£4 tfi. 01*0510131 

-&&^sffl-r4 ; k 4 . mmm^itmm^m^m 

Xfo *) . **^3W«lH*ftSr< . **coS&a*+^t^ 
«L3 4*T»t U\ *^fcfe(t4»I^ki4. 

h S/K Uf^S ^-f-^£ffiffl-f 4 ; b #>'T"# 4 . 

miz^m^ bwiF&L* it^mmmm^ biz 
®.mtiffi%tt,itmx'fo 4 cot 1, . ±ie«& B t ^^ff a <r t iz 
xksv fy^ytfym-itmcrmwiz. v 

^•>A-^SfiffliEffiWfl^#^^4 . 
[0037] -fl^ft(A) cr> ij f^AMMltt^ 
H^©#0**££^M^4*fim£i: LTfi. Ml 

T-#fti£. «3K»Pf^co^^W^fL4^, <ra 

e-cfc o . l i zmst ■ scarce zmnzmm- 

4. fflV^*i4U^A»B^IHMISHH±. JHfcKfc L 
T L i SrnfiffiWt:®* ■ 4 fcOT&ftfr «t v\ 

(4. -ryyS'y. =~v*riv, n^/t-K it. ;da, A-h 
y^A, ((EffcW 4-T fctfT^S. #TiL< 



*T4 LuUf-^Aafl#«t LTJ±. V^VA^yrfy 
WtnSH. lJ^A--y^/kIM:tt. y-f^Arm/^Mg 

LT(±, Mi.(fHRiCL i Mn 2 0 4 , LiMnOj, L 
iNi0 2 , LiCo0 2 , LiFeOj, LiCr0 2 , 
Li U! V 3 0 8 , LiV 2 0 ( , LiTi 2 0 4 , Li 2 Cu 

o 2s l i cuo 2 xm£ti&£dWk-&wg£mf&z\ 
t* i T'^4. *mico%)msmgxfoz>Ax\ »tL< 
w)i-*?2±-?y*}ymikm. z. 0ff4U<iixt*/Mi 

3ttL<(i^««it^^o'j^Avy^>KM^ W 
jRiCL i Mn 2 O t T"lft§^L4 i "5 ^Snfe"^Xb° 

^>vm&^^h^^^y^ym.imjixhh. sr 

[0038] *SSHTttffl^4 U f-^A*BfAI«MBfil 
■^-f hc0-g|5^fficO7t;|RT"I»$aTVi4cO*W^ L 

v > . ^coiss. ns B a a «ito^stt * m±s * 4 c: j&«r 

«iS#ttcO fo±* EI4 i i: 4 . i , W£ 

y ^^A vy^ya^lMSBi*«ffl LJbRfcWPCft 

4o 

[0039] ;<on«?5i»»Amr-f h-^-su&sm-r 

4ffi7C« aXK «^7U«i:^fe-r4) fcU-Cli. A 
1 , Ti, V, Cr> Mn, Fe, Co. Li. Ni, 
Cu, Zn. Mg, Ga, Zrf^Wtil, ST 4 L< 
{4A 1. Cr. Fe. Co. Li. Ni. Mg. Ga. 
S5fc#4 KliA 1 -C&4. ^rfe. aff^S-f^ h{±2 

[0040] am7c«tc i. ^>mmw\^\m^-x t * 
4 w&kmjcmco 2. 5 ^ fv%ta± .ntt< <±^.-x 

t ^r4a#^R7U«co 5 ^%J2LhT* 9 » S^<-x 

k*4S^Jl7C*co 3 0 KL< 

x t ^ 4 jSBte«7ESO 2 0 ^%J2TPC* 4 . HJ^f'J 

li^m^h *) . %>-t^h tnmiz Ltzm^m*.^ 

[004 1 ] ^mxmv^ V+fr&MZ&MBtMlllin 

itmmmte. mmo. o im^ s a±. n& l<i±o. 

3mVgai, iDSTt L<f40. 5m2/gJiLLT^ 
0. i^MSl Om^/gJilT. *T4L<<41 . 5mV 
g£J.T. J; l 9*TiL<«41 . 0m*/sJ2TFC&S. it 

fflS, ^S^-g , 4i;«»^^i;iT*t<=5rV^IE^?IS 



(9) ^2002-50359 (P2002-50359A) 



[0042] *M8ffi?m^& o+v&m&&Matim 

<7)TOK@fi. M^O . 1 m m£Lh, if 4 L< (40 . 2 
umVJ.±. S^t4TSL<{±0. 3^tml2Ui. *i>i?4 
L<i40. 5/imBLhT*0, jl«3 0 0jumjaT. 
4L<(±10 0jumJ£lT, 3 6tJff4L<t±5 Ojumfil 

t\ «fc#*L<tt2 0jumErFcfc*. Tiesa* 1 ^ 
ttera»wttfc t)-*-**^* 1 * d , twin 

4. 

[0043] 3fE^«oiES«iPHi. 'Jf?AiaSi« 
iES*fl:#: k . jEBWR ' W y ^— i: * -ft**" 4 jES 

-) »tA&s«6 fc*w3n***r?r.* 5 y — ft l*: t 
«SriEffims#:^M?uL. sat-f 4£k ^4 yiBmr-4 
; k s o 

[0044] lEffi+icJi, «riB«BaEe*Kfcu^A 

<7)M&IZ. SIfSl 0SM%Iit±, a? 4 L<«i30SS% 
JSLh, $ 6 tff 4 L < f4 5 0 Sa%J2LhT* 0 , ilS 9 
9 . 9 a*%i^T . *?4 L < 14 9 9 MKJa"FC2& 4 . 

4 k SaKTOfittt&tfSf 4 ttfafc* * o 
[0045] 4fc, jESfcffifflS*iftA-f y^'-k LT 

nx^L-y, -yfbtf- 'Jf>, EPDM 

(ifl/y-7Dtl/>-i/'xyZ7cftl^*) , SB 
R (Xfl/y-7*?yiy^) , NBR (T^'Jo— 

h U - 7 ^ V 3- A ) . 7 >y X 3" A , * IJ b* - 

•£•(4. Slffto. lSfi%JJLh. #?4L<i41«*%& 
±, £^»4L<(4 5gM%ia±T-'S £ > i 'K M8 01 
M%J2TF, W4L<li6 0fi«%JaT, $£>«T4L< 
{44 0fi*%J2lT\ *:k#?4L<(41 0SM%tlTT* 
4 . yr-^>W^3&*fir*-affi k , «a*S-H»>fc:« 

tf>WtttiB£»ft:3-li:4 £ k A 1 * "9 . -^^#'4 km 
M^M^«4£Tff 4 £ k ifih 4 . 
[0046] IE®li4. &f»W«tt£Stf>Sfctf>9MISSI 

S£S*K T-fefl/y7'7 7^?(7)*-^y7*5 7^, - 

fc**T#4. JEffi4'<7)#mS'JtOS'J^i4. il^O. 0 IS 



«%£Lh» »4L<«4 0. iaS%JJlk. S^tKL 

< i4 1 sa^jsLhr* o . as 5 0 s*%jaT\ e 4 1 

<{43 0ii%OT, $£«4 L<f41 5Sfi%lilT 

4 . 

[0047] X5'J-MtU(i, a^ii^M 

^h'J7Sy, N-N-y^f;l/7S/7otWS 
y s xfl/y^yF, fb7t h'n77yfSflf 4 

B Rff)5f7 y* XT-vgJfW^ X 7 U — fW 4 £ k & T 

[0048] IEffiMt0/¥S{4, If 1-1 OOO^m, 

IEffi^ffifflt-4*«#:^«Wk LTJ4. T 

{4, af 1 — 1 OOOxtnu »4 L<{4 5— 5 0 Ojum 
SJKT'*4 . J¥-rr4 k 'Jf7AlM«#t 
S*WST L , ?Wf"4 fcWfiSWISieWJE't* - k 

4 o 

[0049] srfc, Mfli ■ aaftfc«tr>T»^>*i/£jEaJi 

{4 , iSft«^?t«^JS & ±ff r 4 ^u- 9 - r V xmz 
4 DJ±SSfL4^*f4Lv^ ^BHcoy^-^AH^m 

Wt LTfflv^iEffik, ftSk. mfllSMk^W-r 

4 . lt s jes, nrnmpmrnnmcD^j: <hi^ 
^t«iB^ft* i #4n.T^4. zcomm. mmmTT 

hmxfzft tt&#f-4 U f-^A^Sffik -f-4 £ k #T 
^4„ fiffl^-4fria^MI^^M^iEffiSft«. IE®c 
^V^T{4|friaiHl«T"$>4 <> 

[00 50] lulE^axSSrig^ 'J ^>>Aa»AI«Mfc 

fttt. iE»sft«-«»^ffi(cfett4^-fbKje^s 
swffi'j k ft , wfflm i #^>maaffi^M-r 4 ^^tc 

t^t-4k#x.^ix4^J6, JES, 

« k" £ LT V vt t J; V ^ JEffitc* 4 ix4 c?)^* 

%BJtOSSS^+^^aW-4_hT-W4LV^ t rc7)#4L 

y^>7A-»:mfflktSx.4£k^T't4„ (KoT, Kiff 
4 L^JB«fc:e(t* mrie^^(A) k 'J f-^A3S?IA« 
IWfcSilfc ^*Jt*{4ffliiei5l«T^ 4 . 

[0051] =*M«-»M«om®=flyfls#tsftK 

Wffiftfli: Ltli, Uf7A^'Jf7Ar/lSx7^ 
^#^r k"^ 'J f"'7An , ^TS) ->Ti)l^i\ 4 
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[00521SH. SnO, SnOj, Sni-.M.O 
(M = Hg > P. B, Si, GeiftfJSb, JtfiLO 
Sx<l), Sn 3 0 2 (OH) 2 . Sn 3 _ x M I 0 2 (O 
H ) 2 (M=Mg, P. B, Si, Ge, SbXfiM 
n. ftffLO^xO) . LiSi0 2 , Si O z X(±L 

[0053] mffitiMW, jEmoM&k mm. nmm* 

[0054] jEStftSfccoiafc*^— 
>\ itfUTotw, ^yxfpy, ^'J7'fy¥« 

V*V-7 4 ym^X 0 *4 i> tffcWHH £,;fll> . -tr^°L 

§ . ; <v&frhtf V7tU7j y&Mtf-iffi*. l < . « 
a, - ? co g e^jcT) — & s g eMSiascojs** s> 

[00 5 5] ^yx^i^y-feys^-^-co^^ ftiaf^ 
«Rtt(0*^ S> JHBfiHFJIi-K >J xf - u y « ; fc 3& 1 
if 4 L < , -e^^i^TPSti*? 4 L < t± 5 0 75 . £ £> 
£*f2 L<«1 0 07?. »i>ilt L<ii 1 5 07re£> 
-S.o fW^M^iiPfiii. #T-4L<{i5 0 077. mzft 
4 L<(£4 0 075. L<i33 0 077T£>£o * 

y sV- ^ -of L^'Rfl* L sflr v ^«^^ft h frt> "tt> h . 
[00 56] 4£. *^BB<0Uf-^A^ac®ffitt5{t4 



K Tntfky^-sfrt—K xfi/y 
K b'-l/y^-^-f, ff7bKo7 
7^ h5tHa77y, 1, 

-f>\ 4-^f;i/-2-^y?/y. l, 2-^h^r 
S-x^y. 1, 2-^Xhdr^x^y, r-/fn5? 
Ny, 1, 3-y^V5y, 3-i-- 

W7y. 7-fehxbiJ/k Tnb°:t— H7;k O-V 
xhy;k /fnxfiJA', A*i/nxn;;K 1, 2- 

y^ODX^y, y^f/WATSK yV ^-/kX/V 
*^fyK, 'JyHbU^/k yylb'Jxf;^* 

[00 57] ±j*»*«fflKfcHi. *JS«£*Mt3-£& 
T. BBmftFlE&tt. 2 5X;t4iJt«itBM»* t 2 0 

7mm?*^uyymcomcojmxiZT)i-3rfrwgTW 

mmmt^co . & w^i s *t * t < f 2 2 

ofiM%jiLt, s(c»*L<ii3oaa%ja±, fkt>» 

[0058] &tzzcommizmmzitz>imt Lxmz 

biCIO,, LiAsF 6l Li PF 6l LiB 
F 4s LiB ( C 6 H 5 ) 4 . LiCL LiBr, CH 3 
S 0 3 L i . CF 3 S0 3L i % L i N (S0 2 CF 3 ) 2 - 
L i N ( S0 2 C 2 F 5 ) 2 , L i C ( S0 2 CF 3 ) 3 , L 
in (so 3 cf 3 ) 2 mt>mf^>ti, ZixthCOoib^%: 
<thim.W±<7)iiC0$:m^hZti>>X%h, £fz. C 
0 2 N 2 0. CO. S0 2 mcO^^^'J^TlVyrA 
H s x 2 - £ fc'ft ffi^Htc '7 f - ^ A -f Jrycotmk \ ^m. 

^±M&#wuffi&wmfcfflm lx i> x v ^ 
[0059] ^^-mwmmw^mm-thm^zh. z 
comft^z&%}coi>cozm^& . mz 

y^zm-h a * yite^fli ^hftT^msth 
ztmitLK. mta. Kv^vy^^A f. ^° 

|J7nti/ym-f K df'jxf-uw Syf^i; 

tt'«rit , c*&. 

[00 60] *|«ffl«rtlEJS«Srffiffl-r-6*^fc:t> , 

3&*T&S. *S B B a«0@I#;««ai: LTI±WitT , Li 
I. Li 3 N. bi ltI MJi H (PO,) 3 ( M = A 
1, Sc, Y, La) . L i 0 . 6 - 3x RE 0 . 5 + x T i O 
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3 ( RE = L a , Pr, Nd, Sm)Wf(f^, # 
a B B MO|l|f*mft?Ki; L~a±M£t£„ 4.9 Li I-34.1L 
i 2 0-6 1 B 2 0 5 , 33. 3L i 2 0-66.7S i 0 2 V^IS 
-ft^7X- i Kl.45L i I -0.37L i 2 S-0.26B 2 S 3 , 

0. 30L i I -0.42L i 2 S-0.28S i S^cO^Jtft^ 
xWPff £>ft-g> . Zfit>(D o b h l mXbco 

[006 1 ] 

[ mm ] wtmiwc =t o s t tea 

i-^^y^ym^mimu [M ni . 85 ai 0 . „ii 0 . 04 ]o 4 ^ 

[0062]Eitvy^y(Mn 2 O 3 )> KBtU 
^-<>A (L i 2 C0 3 ) , S^;--7^ b (A 1 OOH) 

4:0.52:0. 10[Li:Mn:Al CD&Ulfc 
t)K 1 ■ 0 4:1. 88:0. 1 0 ] t X 3 fcS# 

t *§S>*lfciBatt£:*5W»'C5 0 0'C (#iSS 
JK : 5°C/m in), 6 0 0"C : 5*C/m i 

n ) , 7 0 0°C ( : 5°C/m in) , 800°C 
(#iftj»K : 5*C/m i n ) fcTJRfc** 6I^IBHRjM 
U iXfc::*£Vf»T9 0 0°C (#iS3SJK : 5 0 C/m i n ) 
tCT 2 4 mS*m L , &l 3 0 0 <C 4 T'^ffljiJK : 

0 . 2'C/min T^ifl L s * «ft S «&fflT£S 4 T 
3fc5M&J£ UJR 0 ffi tfe . 7C*#*r Lfc t £ . Li [Mn 

1. bbAIo. uLi 0 . 04)04 36*»6fLTV^fc. 
[0063] USSM 1 

ffl*fSJK2 5*fc«ofcTS^-^fc®£l,fcL i 
i.o*Miii. 8 b A 1 o. n 0 4 :5r£, Mnt-f b<7)— gfc&*L 

1 b A i •ciBftSnfcidrA^t*;i'flfit** s f 4 Uf- 

lyA-jytfyMimii: 1 2 0°C, 3&»0 1 torrUTFOjfcffi 
£ 1 B^Gyt LT K'SMUXg t ff-a 4--1P 

5 rv-^* 'j ^^y%ymm\zn lt 2 ^/i- 

^cis, ;;tfflv*'Jf^7y^ yMitmcD b e t it 
iSW»(20. 9mVg, 54HBI*>jBff«attfiL L- 

[0064] Jt«M 1 

f»j 1 k r«o u i-vj±~?y*fymm*: . mmm 
ig^ff^f, a>o^i^(A)igsflii ■ ig^ft^^ 

J:»J2 

HffeNl fcHakoUf-^Av^ylMfcfli (ffl*fSK2 
5%tcffio^'S-^-^ft£«^L*:i><0) fcffifflU 
fg^ill^trirf , 4 -- h n-f 5 'J f- 



[00 6 5 ] JtJKM3 
*t£ 1 2 0 °C . ^Ol torrOT^^ffi^ 1 B#ITO# LT 

mm (mmm) 

[00 66 ] 1. lEfi^'ffcfcfcSMfS 
IEBtflS*7 5fi*% , 7tfl/y7'7 7?&2 0i 

W£TWJ^fcfc«*?[JFC+Jfc8te-U »< i— H£ 
(CU 9mif 1 2mm<£c04?yf-T1Tfe$[V^ <> £ 
«liMili#*»8mmg, *t)l 8mgt^rSJ:o 
trfl&LJt:. .TixSrA 1 cryx.^ x^y Y ^ 9 )UZEML 

[00 67 ] act, jESWS**«BU/£. Hff^, 9m 

LTfllitt-fe/l-Srffl^io if0®ffi-b;Hc0. 5mA/c 

ftJB$-frSKJlB*±RR4. 3 5VTtfV\ ->Ut"0. 5 
m A/ c m 2 i^ffi«Ba»f 5r*>t» SEBt U ^"^^ A ^ 

wmmmmmmmtz o q s (o ( m 

Ah/g) , WMl§fJQs(D)(mAh/g)t 
[0068] 2 . a&Oftt£i:8£1|B 

mssftHt tTo¥%&@*t)8~i oum nmmto 

Md 002 = 3. 3 5 A) t AMy/-J: LT^U 
7 •Htb"- U Srfi*itT9 2 . 5:7. 5 tfOSlte 

12mm*ttTtft§, 0. 5ton/cm't7 

[ 0 0 6 9 ] 3rfc. Zcon^Umm. L i ^JRSrWffi 
t LT1t?tt-fe/l-£f!^ 0. 2mA/cm2c7)5gmilT- 
mat-L i A 7ty%W.M% J £&Mm$:Tmo VTff-jft 

(mAh/g) iU. 
3. 

jESMW)±fc:i 2mm*tcfT*.ScvvtiaiBjEaS«S, 
^•tf0±^-try^k— ^k LT2 5^m^^-?LttJKU^U 

7-/-fk!;yss!;f-^A( l i PF 6 )$r}§i?$^xf-p 

>-^— b( EC) b iszr-^-)V-t}— if^— h ( DE 
C) tOftffi*f3 : 7«0»&»tt£m\ ;*t^Wt 
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lit? 

[007 1 ] 

(Qf/l . 2 ) /Qs(C) 

4. mmirm 

[0072] 
[%2] 

1 C [mA] = Qs(D) XjEBj@H0UI C g 3 / C h ] 

2 c aa« 2-f-Y VimSS. l c 3t65t« 1 1M ? 

(50° c s to 

gggjl 1. 90 mAh/g 

itggj 1 94 mAh/g j 

JtCTJ2 89 mAh/g 

i£WJ 3 92 mAh/g 



[0076] HJfefiJ 1 m/liZttXM l icts 
[0077] 



/pfcfrv \ i^tc 5 0"c tf>K»TS*3[ 0 . 2 c 1 
•+M ouT-jgfl:^ i loot-f ?)V<r>m 
m.$-ft-otz<, %&3tm±mu4 . 2VTnmmi3. o 

Vt 

[00 73] ^tOB*5 0X7CCD1 CjMStfttl 0 0^M ? 
/HfeMfcfctJffS 11M ^^lfi*SJlQh(l)ti«-4, 
1 0 Otf-f ^;Pgcomm^iQh(100)^iiJ-&$r«iS-9-^ 

[0074] 

[*3] P C%D = ( Qh(100)/Qh(l) } X100 
JfclRWtefc tt & . 5 0 °CT<7) 1 C 10 0t>f^ 

**- i tc^-r. 

[0075] 
[SI] 

i 

(50°C, 1C) 
87 % 

75_% 

85 % 

78 % 



3 tasw&ififc o ^^-<mmmjEmmAcr>m&iim 

[HMOfSm^iiaj] 

[Hi] 5 o°ct-<7) l c?t:®:m lOOt-f ^;HWMfcfc 
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[01] 



%Ah 
110 — 

105 - 




70 - 
65 _ 

60 I I I 1 1 1 1 1 1 1 ■— 

1 10 20 30 40 50 60 70 80 90 100. 



¥9 — 5H029 AJ05 AJ14 AK03 AL06 AL12 

AM03 AM04 AM05 AM07 CJ02 
CJ08 CJ12 CJ28 DJ16 DJ17 
EJ03 HJ07 HJ14 
5H050 AA07 AA19 BA17 CA09 CB02 
CB07 CB08 CB12 DA09 EA01 
FA17 FA19 GA02 GA10 GA12 
GA27 HA07 HA14 HA20 



